Ketamine attenuates acetylcholine-induced contraction by decreasing myofilament Ca2+ sensitivity in pulmonary veins.
The authors investigated the extent and cellular mechanisms by which the intravenous anesthetic ketamine alters acetylcholine-induced contraction in pulmonary veins (PVs). They tested the hypothesis that ketamine inhibits acetylcholine contraction in PVs. Canine PV rings with endothelium (E+) and without endothelium (E-) were isolated for measurement of isometric tension. The effects of ketamine (10(-5) m approximately 10(-3) m) on acetylcholine contraction were assessed in E+ and E- rings. The effects of inhibiting nitric oxide synthase on ketamine-induced changes in acetylcholine contraction were investigated in E+ rings, whereas the effects of Ca2+ influx and Ca2+ release were investigated in E- rings. In fura-2 loaded E- PV strips, the effects of ketamine (10(-4) m) on the intracellular Ca2+ concentration-tension relation (i.e., myofilament Ca sensitivity) were assessed in the presence or absence of acetylcholine. The roles of the protein kinase C and rho-kinase signaling pathways in ketamine-induced changes in myofilament Ca2+ sensitivity were also investigated. Ketamine caused dose-dependent (P < 0.001) inhibition of acetylcholine contraction in E+ and E- PV rings. The ketamine-induced attenuation of acetylcholine contraction was still observed after inhibition of nitric oxide synthase (P = 0.002), Ca2+ influx (P < 0.001), and Ca2+ release (P = 0.021). Ketamine alone had no effect on myofilament Ca2+ sensitivity (P = 0.892) but attenuated (P = 0.038) the acetylcholine-induced increase in myofilament Ca2+ sensitivity. This attenuation was still observed after rho-kinase inhibition (P = 0.039), whereas it was abolished by protein kinase C inhibition (P = 0.798). Ketamine attenuates acetylcholine contraction by inhibiting the acetylcholine-induced increase in myofilament Ca2+ sensitivity, which is mediated by the protein kinase C signaling pathway.